ABSTRACT Objective: The current study investigated associations among eating disorders, depressive symptoms during pregnancy and postpartum, and perfectionism in a population-based sample of women.
Method: Females who reported !1 pregnancy (N ¼ 1,119) completed questionnaires assessing perfectionism, eating disorder symptomatology, and depression during pregnancy and postpartum. Information regarding participants' history of major depressive disorder (MDD) was also available from structured psychiatric interviews completed during a previous wave of data collection.
Results: Depressive symptoms during pregnancy and postpartum were high among women with a history of eating disorders. Both binge eating disorder (BED) and bulimia nervosa (BN) were positively associated with symptoms of postpartum depression (PPD), even when lifetime MDD was controlled. However, logistic regression indicated that women with a history of BN and BED are at particular risk of developing PPD symptomatology. Linear regression analyses conducted with the subset of the sample who endorsed a PPD screening item suggested that the severity of PPD symptomatology may be attributable to Concern Over Mistakes, a specific aspect of perfectionism.
INTRODUCTION
Relatively little is known about pregnancy and parenting among women with current or past eating disorders. Yet, clinical data suggest that many women with eating disorders are becoming mothers. [1] [2] [3] [4] Consequently, pregnancy and motherhood have become the focus of increased attention among eating disorder researchers.
1,2,4-8 These studies have indicated that, for many women with eating disorders, pregnancy leads to temporary symptom remission. 4, 5, 7, 9, 10 However, relapse is common postpartum. 4, 7, 9, 11 One issue that might be particularly relevant to eating disorder relapse is depression during pregnancy and postpartum. High rates of comorbidity between eating disorders and major depressive disorder (MDD) have been identified in numerous studies. [12] [13] [14] [15] [16] [17] [18] [19] However, much less is known about depression during pregnancy and the postpartum period among women with eating disorders. In addition, some women have reported that their eat-ing disorders began in the postpartum period, as they attempted to lose weight gained during pregnancy. [20] [21] [22] Therefore, the main focus of the current study was to evaluate associations among eating disorder diagnoses (anorexia nervosa [AN] , bulimia nervosa [BN] , and binge eating disorder [BED] ) and depression during pregnancy and postpartum. In addition, the influence of perfectionism on the association between postpartum depression (PPD) and eating disorders was evaluated, as perfectionism has recently been found to be a trait with considerable relevance to eating pathology. [23] [24] [25] The following sections briefly review the prevalence and significance of depression during pregnancy and postpartum and discuss what is known about these issues in women with eating disorders. Finally, we review the potential relevance of perfectionism to the association between PPD and eating disorders.
Depression during Pregnancy and Postpartum
Epidemiologic research indicates that approximately 10%-17% of women in the general population experience depression during pregnancy. 26, 27 In addition, many mothers experience a phenomenon known as the ''postpartum blues'' within a few days of childbirth. 28 These mild mood symptoms occur in as many as 80% of women, and generally subside within approximately 2 weeks postpartum. 28 However, approximately 25% of women who report postpartum blues later develop more severe PPD. 29 In 1 of the most comprehensive, population-based studies conducted to date, Josefsson et al. 26 found that 18% of Swedish women reported symptoms of depression 6-8 weeks postpartum, and 13% continued to be depressed 6 months postpartum. These rates have led some to call PPD ''the most common complication of childbirth'' (MosesKolko and Roth, p 182). 28 PPD not only negatively impacts mothers' functioning, but also is associated with social, emotional, cognitive, and behavioral difficulties in offspring. 28, 30, 31 Given that children of mothers with eating disorders already appear to be at a higher than average risk for psychological problems, 32 it is important to identify whether women with eating disorders might be at particular risk for developing depressive symptoms postpartum, so that this problem could be detected and treated expeditiously.
PPD in Women with Eating Disorders
One of the few studies to examine the association of PPD with AN and BN was conducted by Franko et al. 2 These authors investigated the pregnancies of 49 women who had previously sought eating disorder treatment and found that 34.7% experienced PPD. It is noteworthy that no differences were found in PPD rates of women who manifested eating disorder symptomatology during their pregnancies and those who did not. However, all of the women who developed PPD had a lifetime history of a mood disorder.
Morgan et al. 4 investigated PPD among a treatment-seeking sample of 94 women who had active BN at conception. They found that approximately one third developed PPD within 4 weeks of childbirth. Moreover, women with BN at conception, as well as a history of AN, appeared to be at even greater risk for PPD; two thirds of this subgroup developed PPD. Furthermore, although pregnancy was associated with BN remission for many women, PPD was associated with eating disorder relapse postpartum; 94% of individuals with PPD experienced a relapse of BN. In contrast, 52% of women without PPD experienced a relapse of BN postpartum. PPD was also associated with alcohol abuse (at conception), higher postpartum binge frequency, and a lower body mass index (BMI; at conception).
Comparable rates of PPD were found in Abraham's 33 study of 25 women with BN who had given birth 10-15 years after initially seeking treatment for BN. Specifically, 36% of this sample reported experiencing clinically significant PPD. However, a recent longitudinal study conducted by Carter et al. 6 compared women who did and did not give birth within 5 years of seeking treatment for BN. They found that childbirth was not associated with an increased risk of depression in either the year of childbirth or in the subsequent year. In contrast, the women who did give birth during the follow-up period manifested less eating disorder and depressive symptomatology than the women who did not. Carter et al. 6 note that their study only included participants who had completed treatment before giving birth, which might explain why their results differed from those of other studies that have generally assessed PPD in women with active eating disorders. These results complement those of a previous study conducted by this group, 1 which found that women with more severe BN symptoms at 5-year treatment follow-up were less likely to conceive than those with less BN symptoms. Taken together, these results highlight the need to evaluate the association between PPD and eating disorder history in non-treatment-seeking samples.
Another study conducted by Abraham et al. given birth the week before the study. They found that women who were most concerned about their weight before and during pregnancy were the most likely to report depressive symptomatology 1 week postpartum. However, a limitation of this study is that, because the women had given birth so recently, it was impossible to determine how many were suffering from the relatively normative ''baby blues,'' as opposed to the more clinically significant PPD. In contrast, the current study assesses both baby blues and PPD.
Perfectionism and PPD among Women with Eating Disorders
Perfectionism is another common characteristic of individuals with eating disorders. [23] [24] [25] Indeed, perfectionist features are often evident before the development of both AN 35, 36 and BN. 37 Further, individuals who have recovered from eating disorders (both AN and BN) are more likely to manifest perfectionism than controls. [38] [39] [40] [41] Moreover, perfectionism and related personality traits are relatively common in family members of individuals with eating disorders. 24, 42, 43 Recent research has also identified an association between eating disorder symptoms and specific components of perfectionism, namely, tendencies to interpret mistakes as failures (i.e., Concern over Mistakes [CM] ) and to doubt one's ability to accomplish tasks (i.e., Doubts about Actions [DA]). 25 In addition, three studies have found evidence for the familial transmission of CM. First, Woodside et al. 43 reported that, compared with controls, CM was higher among mothers of individuals with AN. A second study 24 found that firstdegree female relatives (with no history of eating disorders) of individuals with AN had higher scores on CM compared with relatives of controls. Third, a recent twin investigation of perfectionism 44 found that the overall construct was moderately heritable. Multivariate structural analyses suggested that CM was the core feature of the latent construct of perfectionism. DA and Personal Standards (PS) were also identified but were less central in defining the perfectionism construct. Overall, these genetic studies highlight the relevance of perfectionism as an important construct increasing vulnerability to eating-disordered behavior. Further, they emphasize the importance of using a multidimensional measure of perfectionism.
Finally, previous research has found that perfectionism is associated with depression in the presence of life stress or daily hassles. 45 Parenting an infant and recovering from childbirth represent considerable life stressors. However, research has not examined whether perfectionism is associated with PPD symptoms among women with eating disorders. Given the frequency of perfectionist features in women with eating disorders, it is possible that perfectionist tendencies may extend to the realm of mothering. Women with eating disorders may have unrealistic expectations of themselves as mothers, which could increase their vulnerability to PPD when these high self-imposed expectations are not met. Thus, in the current study, we investigated associations among eating disorder diagnoses, components of perfectionism, and PPD symptoms.
Purpose of the Study
A limitation of previous studies examining eating disorders and depression during pregnancy and postpartum is that relatively small and exclusively clinical samples have been used, which may produce biases with respect to the severity of eating disorders and comorbid symptoms. 46 Women who seek treatment for eating disorders are more likely to have comorbid conditions, including affective disorders, 47 and may not be truly representative of the population of individuals with eating disorders. Consequently, the first aim of the current study was to examine depression during pregnancy and postpartum in a large, population-based sample of women, controlling for a previous lifetime history of MDD.
A second aim was to evaluate the prevalence of depression during pregnancy and postpartum in women with BED, as well as those with AN and BN. Previous studies of these relations have not included women with BED diagnoses, despite increased awareness of its prevalence and clinical significance. [48] [49] [50] Third, we evaluated the association between postpartum depressive symptoms and eating disorders using a measure specifically designed to assess PPD. Most studies investigating the association of these two variables have used structured interviews to assess depression. 2, 4, 6 Many established measures of depression may not be the most appropriate assessments of PPD symptomatology, as they emphasize somatic symptoms that may be caused by physiologic changes that are a normal consequence of childbirth. 29 In the current study, the Edinburgh Postnatal Depression Scale (EPDS) 51 was used to assess PPD symptoms. The EPDS has been found to be more effective than general depression measures in identifying PPD symptoms. 52, 53 To our knowledge, only one previous study 34 has used the EPDS to evaluate the association between eating disorder diagnoses and PPD. However, Abraham et al. 34 only assessed PPD in the week after childbirth, a time when many women are still experiencing the relatively normative postpartum blues. Finally, we examined the relevance of specific aspects of perfectionism to PPD, as previous investigations have indicated that particular forms of perfectionism are associated with eating disordered behavior. [23] [24] [25] Method
Participants
The twin sample used in the current study comes from two interrelated projects utilizing the population-based Virginia Twin Registry, 54 which is now the Mid-Atlantic Twin
Registry. Study methods were approved by our university's Institutional Review Board. Female-female twin pairs, born between the years of 1934 and 1974, were eligible if both members had previously responded to a mailed questionnaire, the response rate to which was approximately 64%. They have been approached for a total of 4 waves of personal interviews from 1988 to 1997. A complete description of the sample and recruitment has been provided elsewhere. 55 The current study focuses on the female twins who reported having !1 pregnancy (N ¼ 1,119). The mean number of pregnancies reported was 2.5 (SD ¼ 1.3).
Measures
Eating Disorders. Participants completed a selfreport questionnaire designed to assess all criteria for AN, BN, and BED outlined in the 4th ed. of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; Washington, DC: American Psychiatric Association; 1994). Items were adapted from the Structured Clinical Interview for DSM-IV (SCID-1). 56 Diagnostic algorithms for DSM-IV AN, BN, and BED were constructed from questionnaire items assessing the presence of behavioral and psychological characteristics associated with each diagnostic criterion ( Table 1) . Because of the relative rarity of DSM-IV AN, we also report frequencies for subthreshold AN (''AN broad''). Complete information on these diagnostic algorithms is available from the authors on request.
Depression during Pregnancy. Depression during pregnancy was assessed by the item, ''During how many of your pregnancies did you feel sad or miserablea period of at least two weeks, when you were not yourself and which was worse than the normal ups and downs of life?''.
Baby Blues and PPD.. The baby blues were assessed by the item, ''After how many deliveries did you experience a few days of the 'baby blues,' where you felt very sad, anxious, irritable, tearful, or moody?'' PPD was assessed in a two-step fashion. First, participants were asked, ''After how many deliveries, within the first six months, did you feel sad or miserable-a period of at least two weeks, when you were not yourself and which was worse than the normal ups and downs of life?'' If respondents endorsed this item, they were then asked to complete a modified version of the EPDS. The 10-item EPDS was developed specifically for the purposes of assessing postnatal depression in mothers, as many established assessments of depression emphasize somatic elements of the disorder, which may be caused by physiologic changes that are a normal consequence of childbirth. 29 In the version of the EPDS used in the current study, women were asked to report about their worst episode of PPD. The original EPDS was designed to be completed by women who are currently postpartum, and thus, asks about the frequency of these symptoms in the last week. Previous research has found that an EPDS cutoff score of 12 correctly identified 86% of women with PPD. 29 The developers of the EPDS also found that it yielded internally consistent scores (Cronbach's a ¼ .87). Subsequent research has found that the EPDS is more accurate at detecting PPD than routine clinical screening. 57 In the current study, the internal consistency (alpha coefficient) of the EPDS was .83.
Lifetime MDD. In previous waves of the current study, clinically experienced interviewers assessed psychiatric disorders using an adaptation of the Structured Clinical interview for DSM-III-R. 56 These interviewers received 40
hr of training and participated in regular review sessions. Complete descriptions of the interview methods have been reported elsewhere.
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Perfectionism. Perfectionism was assessed using a subset of items from the Multidimensional Perfectionism Scale (MPS) by Frost et al. 58 The original MPS includes six subscales: CM, DA, PS, Organization (O), Parental Criticism (PC), and Parental Expectations (PE). Based on previous research with the MPS and communication with the scale's developers, we focused on the subscales that deal with the self-referent aspects of perfectionism (i.e., PS, DA, and CM). In addition, items from the O subscale were not included because this subscale is not believed to capture a core component of perfectionism. 58 We selected four items each from the CM and PS subscales that had shown reliable factor loadings in previous investigations. 58, 59 The original DA subscale only includes four items. This version of the MPS has demonstrated factorial validity in a previous study conducted with this sample. 
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Analysis Plan
Chi-square analyses were used to determine the percentage of individuals in each eating disorder diagnostic category who reported depression during pregnancy or postpartum. We also examined the correlation between aspects of perfectionism and EPDS scores. Next, we used logistic regression to examine the associations among PPD as assessed by the screening item (which all women completed), eating disorder status, and perfectionism. Lifetime history of major depression was entered in the first step of these logistic regressions so that its influence could be controlled.
Finally, we examined these associations further within the subgroup of women who had endorsed the PPD screening item, and thus, per the survey instructions, completed the EPDS. These regressions were similar to those described previously, except that, because the EPDS is scored on a continuous scale, these were linear, rather than logistic equations. Lifetime major depression was again controlled in all of these regressions.
Results
Eating Disorder Diagnostic Status, Depression during Pregnancy, and PPD Percentages of individuals in each eating disorder diagnostic category who reported symptoms of depression during pregnancy or postpartum are reported in Tables 2 and 3 . Only 1 participant met the strict (i.e., narrow) DSM-IV criteria for the AN diagnosis. Thus, information for both AN narrow and AN broad diagnoses are reported. Narrow (i.e., DSM-IV) diagnostic criteria were used for BN and BED in these and all subsequent analyses. Of note, 310 women endorsed the PPD screening item and provided complete EPDS data. Symptoms of depression during pregnancy, baby blues, and PPD were higher in the women with eating disorders (all subtypes) than in women without eating disorders (Tables 2 and 3 ). In addition, symptoms of depression during pregnancy and postpartum among women with eating disorders were comparable, and in many cases, exceeded, those of women with histories of MDD as can be seen in Tables 2 and 3 .
Correlations between EPDS Scores and Perfectionism Subscales
Before conducting the regression analyses, we examined correlations among the perfectionism subscales and EPDS scores. Results indicated that EPDS scores were significantly associated with CM and DA (r ¼ .34 and .31, respectively, p < .001). However, PS was not significantly associated with EPDS scores (r ¼ .09). Thus, these findings suggest that among women who endorsed the PPD screening item (and thus, completed the EPDS), PPD symptoms were moderately associated with these two specific aspects of perfectionism, regardless of eating disorder diagnostic status.
Associations among Eating Disorder Diagnoses, PPD Symptoms, and Perfectionism
We examined the associations among eating disorders, perfectionism, and PPD symptoms, controlling for lifetime major depression, in two sets of regressions. In the first set of three logistic regressions (one for each eating disorder diagnosis), the PPD screening item, which was completed by the total sample, was used as the dependent variable. MDD diagnostic status was controlled in these analyses. Regressions were conducted separately for each eating disorder diagnostic group. Results indicated that BN (odds ratio [OR] ¼ 3.5, 95% confidence interval [95% CI] ¼ 1.3-9.6) and BED (OR ¼ 2.8, 95% CI ¼ 1.1-7.0) diagnoses were strongly associated with PPD symptoms as assessed by the screening item. However, AN was not (OR ¼ 1.3, 95% CI ¼ 0.51-3.3). In addition, DA manifested a smaller, but still significant, association with PPD symptoms in all 3 logistic regressions (OR ¼ 1.1 in all 3 equations) . However, the other two MPS subscales were not significantly associated with PPD symptoms. Next, we examined the influence of perfectionism on the association between eating disorder diagnostic status and PPD symptoms, as measured by the EPDS. These analyses provided important additional information, as they were conducted on a subset of the sample (i.e., those who reported PPD symptoms on the screening item). Because the EPDS yields continuous scores, multiple linear regression analyses were performed that included the three MPS subscales and eating disorder diagnostic status as independent variables. The influence of lifetime MDD was statistically controlled for in these analyses. Results indicated that, in all three regressions (one for each of the eating disorder diagnoses assessed), PS was negatively associated with EPDS scores, and CM was positively associated with the EPDS. The DA subsclale was not associated with EPDS scores in any of these regressions (Table 4) . Similarly, AN, BN, and BED were not associated with EPDS scores. These findings suggest that, among individuals who reported symptoms of PPD (i.e., on the screening item), the severity of these symptoms may be accounted for by specific aspects of perfectionism, primarily CM.
Conclusion
The current study suggests that levels of depressive symptoms during pregnancy and postpartum are high among women with histories of eating disorders. Indeed, women with eating disorders appear to be at as much, if not greater, risk for developing depression during pregnancy or postpartum as are women with a history of MDD. In particular, individuals with a history of BN or BED have approximately three times the risk of developing PPD symptomatology than do women without these eating disorders. These high levels of depressive symptoms among women with eating disorders during pregnancy and postpartum could be due to body dissatisfaction associated with pregnancyrelated weight and shape changes.
However, among the subsample of women who endorsed symptoms of PPD, regression analyses suggest that CM is associated with the severity of this symptomatology. CM is an aspect of perfectionism common among women with eating disorders. [23] [24] [25] These findings extend previous literature that has highlighted the relevance of specific aspects of perfectionism to eating disorders. For example, Bulik et al. 25 found that elevated CM was specifically associated with eating disorders. In contrast, PS was not associated with any of the seven psychiatric disorders studied. The observed positive association between CM and PPD is also noteworthy in light of Tozzi et al. 's 44 finding that, compared with PS and DA, CM is a more central feature of perfectionism. The results of their multivariate structural analyses indicated that CM reflected the ''core'' feature of perfectionism (p 490).
The current findings also bring attention to the need for prenatal care providers to assess patients' histories of eating disorders. Research has found that most pregnant women with active eating disorders do not report their eating problems to their obstetrician. 10 Thus, it is also unlikely that women with past eating disorders report their history of eating problems to their obstetrician or midwife. Yet, our findings suggest that women with a history of eating disorders may be at particular risk for depression during pregnancy and postpartum. This risk may be attributable to the fact that perfectionism is more of an enduring trait that tends to persist in individuals who have recovered from eating disorders. [38] [39] [40] [41] The finding that PS was negatively associated with PPD severity in the linear regressions was somewhat unexpected. However, as has been noted by the developers of the MPS, 58 this subscale is associated with more functional and socially advantageous achievement striving. Tozzi et al. 44 also found that the PS subscale was normally distributed, whereas the CM and DA subscales were not, further suggesting that PS reflects more functional behavior. In sum, the current results provide additional support for the importance of considering the different structural components of perfectionism, and using measures of specific aspects of this trait.
The results of the current study should be considered in the light of potentially important limitations. First, due to the format of the data collection, it is not clear when participants had their child or children (or associated depression), or when they experienced their reported eating symptoms. However, these results do highlight potential sources of vulnerability. Specifically, women with eating disorders or a history of them appear to be particularly vulnerable to PPD, and this association appears to be attributable, at least in part, to a link between perfectionism and eating pathology. Given the significant body of research documenting the persistence of perfectionism among individuals who have recovered from AN and BN, 38-41 the current findings argue for more thorough assessment of an eating disorder history and associated traits among pregnant women. In addition, assessing the features of perfectionism in pregnant women might help to identify at-risk individuals, and facilitate primary prevention of PPD.
Another limitation of this study is that the high levels of PPD symptoms found among women with eating disorders in this sample could be attributable to the comorbidity of MDD and eating disorders.
12-19 However, we controlled for previous lifetime major depression in the regression analyses, something that has not been done in previous investigations of the association between PPD and eating disorders. Our data are also limited due to the format of the survey. Specifically, only women who endorsed the PPD screening item were instructed to complete the EPDS. Thus, we lack information on the full range of PPD scores and their correlates. However, we did use all women's scores on the PPD screening item in the logistic regression analyses, thereby partially addressing this concern. Finally, although we have found previously 55 that the demographics of our sample are comparable to those obtained in other twin studies (i.e., higher participation by individuals with more education), 60 other biases might exist. Finally, some people may have been misclassified as experiencing PPD symptoms or an eating disorder, based on their self-report. Future studies should examine the association between PPD and eating disorders using multiple measurement strategies.
Despite these limitations, the current study has several strengths, including the use of a relatively large, non-treatment-seeking, population-based sample, the inclusion of participants with BED as well as those with AN and BN, the use of a wellvalidated measure of PPD, and the ability to control statistically for the influence of lifetime MDD. Moreover, the findings have significant clinical relevance for healthcare providers working with pregnant women with current and past eating disorders. Specifically, providers should be alert to signs of depression and screen patients for both depression and eating disorders. Previous studies have found that the EPDS is an efficient and effective screening tool for PPD in a clinical setting, and, in fact, is superior to routine clinical assessment. 57 There are also several brief, self-report questionnaires to assess eating disorder symptomatology, with which the readers of this journal are familiar (e.g., Eating Disorders Examination-Questionnaire version). 61 In addition, the Eating Disorder Screen for Primary Care (ESP) is a four-item measure that has demonstrated validity in clinical settings. 62 Given the significant impact that PPD can have on the health of both mothers and their offspring, as well as the effectiveness of treatment, 28, 30 early detection and treatment appear invaluable.
